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AMENDMENTS TO THE CLAIMS 
This listing of claims will teplace all prior versions and listings of claims in the application. 

1. (currently amended) An electronic device comprising: 
a substrate; 

an interconnected network of carbon nanotubes on the surface of the substrate; and 

two or more electrical leads on the surface of the substrate : 

wherein the network forms an electrical connection between the leads : and 
wherein substantially none of the caibon nanotubes is in contact with both of the 
leads . 

2. (original) The device of claim 1, wherein the carixin nanotubes are single-walled carbon 
nanotubes. 

3. (original) The device of claim I, wherein the network is a sub-raonolayer of carbon 
nanotubes. 

4. (currently amended) The device of claim 1, wherein the network is up to about 100 nm 
thick. 

5. (original) The device of claim 1» wherein the density of carbon nanotubes is at most about 
one thousand times the reciprocal of the square of the average length of the carbon 
nanotubes. 

6. (original) The device of claim 1, 

wherein the network comprises metallic single-walled carbon nanotubes; and 
wherein the density of the metallic single-walled carbon nanotubes is at most 

about the reciprocal of the square of the average lengdi of the carbon 

nanotubes. 

7. (original) The device of claim 1, wherein the density of carbon nanotubes is at most about 
10 nm'l 
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8. (original) The device of claim 1, wherein the density of the carbon nanotubes is at least 
about one tenth the lectprocal of the square of the average length of the carbon 
nanotubes. 

9. (original) The device of claim 1, wherein the density of the carbon nanotubes is at least 
about 0.3 Mm'^ 

10. (original) The device of claim 1, wherein at least about 75% of the carbon nanotubes are 
at least partially in contact with the substrate. 

1 1 . (original) The device of claim 1, wherein the network is semiconducting. 

12. (canceled) 

13. (original) The device of claim 1. wherein the networic further comprises a filler material. 

14. (original) The device of claim 13, wherein one or more electrical properties of the filler 
material are altered by the network. 

15. (original) The device of claim 13, wherein the filler material is a polymer. 

16. (original) The device of claim 1, wherein the distance between the leads is greater then 
the average length of the carbon nanombes. 

17. (canceled) 

18. (original) The device of claim 1 , wherein the substrate is flexible. 
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(original) The device of claim 1, further comprising a gate lead; 
wherein the device is a field effect transistor; 

wherein the leads electrically connected to the network form a source and a drain 

of the transistor; and 
wherein the network forms a conduction channel of the transistor. 

20. (original) The device of claim 19, further comprising an insulating material between the 
network and the gate. 

2 1 . (original) The device of claim 19, wherein the gate is part of the substrate. 

22. (original) The device of claim 1 9, wherein the transistor has an on-to-off ratio of at least 
about 10^. 

23. (original) The device of claim 19, wherein the substrate is flexible. 

24. (original) The device of claim 1, 

wherein the network can be exposed to a gaseous sample; and 
wherein the resistivity of the network changes in response to the presence of one 
or more analytes in the sample. 

25. (original) The device of claim 24, wherein the substrate is flexible. 

26. (original) The device of claim 24, wherein substrate is a tube and the network is on the 
inside surface of the tube. 

27. (original) The device of claim 26, wherein the tube comprises quartz. 

28. (original) The device of claim 24, wherein the electrical leads comprise silver. 

29. (original) A display device comprising the device of claim 1. 
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30. (currently amended) An electronic device comprising: 
a substrate; 

an interconnected network of nanofilaments on the surface of the substrate; 

two or more electrical leads on the surface of the substrate : 

wherein the network forms an electrical connection between the lead s: and 
wherein substantially none of the nanofilaments is in contact with both of the 
leads . 

31. (new) The device of claim 1, wherein none of the nanotubes is in contact with both of the 
leads. 

32. (new) The device of claim 1, wherein at least one of the carbon nanotubes is in contact 
with neither of the leads. 

33. (new) The device of claim 1, wherein the substrate is substantially free of catalyst 

34. (new) The device of claim 19, wherein the conductivity of the network is modulated by a 
voltage applied to the gate. 

35. (new) The device of claim 30, wherein none of the nanofilaments is in contact with both 
of the leads. 

36. (new) The device of claim 30, wherein at least one of the nanofilaments is in contact with 
neither of the leads. 

37. (new) The device of claim 30, wherein the substrate is substantially free of catalyst. 
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38. (new) A field effect transistor comprising: 
a substrate; 

an interconnected network of carbon nanotubes on the surface of the substrate; 
a source lead; 
a drain lead; and 
a gate lead 

wherein the network forms a conduction channel of the transistor between the 

source and drain; and 
wherein the transistor has an on-to-off ratio of at least about 10^. 

39. (new) An electronic device comprising: 
a substrate; 

an interconnected network of carbon nanotubes on the surface of the substrate; and 
two or more electrical leads; 

wherein the network forms an electrical connection between the leads; 

wherein the network can be exposed to a gaseous sample; 

wherein the resistivity of the network changes in response to the presence of one 
or more analytes in the sample; and 

wherein substrate is a tube and the network is on the inside surface of the tube, 

40. (new) The device of claim 39, wherein the tube comprises quartz. 
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AMENDMENTS TO THE CLAIMS : 

This listing of claims will replace all prior versions, and listings^ of claims in the 

application: 

1-6 (canceled) 

7. (cunentJy amended) A d e vic e for censing cpocifio moIoculBo. th e dovioo sensor 
comprising: 
a substrate: 

a nanootruoture nanoelement having first and second ends disposed on the 
substrate: and 

two electrodes disposed on die substrate conn e ct B d by tho nanoamiohira ^ whaKaia. 
Dt loaot one ead» electrode contacting an end of the nanotube. one 
electrode including a surfac e laver including Pd and q iuncdon botwonn 
tho olcQtrod e and th e nano s tiuoture d e finoo a s e noing e l e ment for tho 

8-40. (canceled) 

41. (new) The sensor of claim 7, wherein the substrate includes a gate electrode disposed 

between the two electrodes and beneath the nanoelement. 

42. (new) The sensor of claim 7, wherein die nanoelement is a nanowire. 



PA2819US 2 

PAGE 23ra8 * RCVD AT 11000004 0:38:03 AM [Eastern standard Tfane] * SVR:USPTO-EFXRP-1/0 * DNI8:872a3D6 - CSID:202 404 7380 * DURATION (mm-ss):13.24 



11/30/04 TUE 10:44 FAX 202 404 7380 NRL CODE 1008.2 PATENTS 

43. (new) The sensor of claim 7, wherein the nanoelement is a nanotube. 



@024 



44. (new) The sensor of claim 43, further comprising a network of interconnected 

nanotubes including the nanotube. 

45. (new) The sensor of claim 7, wherein the nanoelement is an inorganic nanoiod. 

46. (new) A bio-molecule sensor comprising: 

a substrate; 

a nanotube having first and second ends disposed on die substrate; and 

a pair of electrodes disposed on the substrate, each electrode contacting an end of 

the nanotube, one electrode comprising a surface layer including a 

molecule with an affinity for the bio-molecule. 

47. (new) The bio-molecule sensor of claim 46 wherein the 'surface layer includes biotin. 

48. (new) The bio-molecule sensor of claim 46 wherein the bio:molecu)e is stieptavidin. 

49. (new) The bio-nK>lecule sensor of claim 46 wherein one electrode of the pair of 

electrodes comprises a layer of Au over a layer of Pd. 
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50. (new) A sensor for a specific molecule comprising: 

a substrate; 

a nanoelement having first and second ends disposed on the substrate; 

a pair of electrodes disposed on the substrate, each electrode contacdng an end of 

the nanoelement; and 
a protective layer over the nanoelement 

51. (new) The sensor of claim SO, wherein the nanoelement is a nanowire. 

' 52. (new) The sensor of claim 50, ^^lerein the nanoelement is an inorganic nanorod. 

53. (new) The sensor of claim 50, wherein the nanoelement is a nanotube. * 

54. (new) The sensor of claim 53, further comprising a network of interconnected 

nanotubes including the nanotube. 

55. (new) The sensor of claim 50, wherein the substrate includes a gate electrode 

disposed between the two electrodes and beneath the nanoelement. 

56. (new) Hie sensor of claim 50, further comprising a surface layer on one electrode of 

the pair of electrodes, the surface layer having an affinity for the specific 
molecule. 
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57. (new) The sensor of claim 50, wherein the protective layer includes a polymer, 

58. (new) A method of sensing a specific molecule comprising: 

providing a sensor including a nanoelement disposed between two electrodes; 
exposing the chemical sensor to an environment including the specific molecule; 
and 

measuring a change in a work function of one of the two electrodes in xesponse to 
the environment. 

59. (new) The method of claim 58 wh«ein one of the electrodes includes a sutface layer 

having an affinity for the specific molecule. 

60. (new) The method of claim 58 wherein providing the sensor further includes 

providing a gate electrode disposed between the two electrodes and beneath the 
nanoelement. 

61. (new) The method of claim 60 further comprising applying a gate voltage to the gate 

electrode to alter the Schottky barrio' at a junction between the nanoelement and 
the one of the two electrodes. 

62. (new) The method of claim 58 wherein providing the sensor further includes 

providing a protective layer over the nanoelement 
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63. (new) The method of claim 58 wherein measuring the change in the work function 

includes measuring a Schottky barrier defined between the nanoelement and the 
one of die two electrodes. 

64. (new) The method of claim 63 wherein measuring the Schottky barrier includes 

measuring a contact resistance. 
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